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CBDA - A national and global model?
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The Concept

Currently the Aysen Region of Chile is one of the most minimally
disturbed watersheds, airsheds and ecosystems in Chile or

ar the world.

" This Region is the subject of massive development pressures and

' could change irreversibly in the next few years.

“'.., The GRAND CHALLENGE. Can this development be managed ina |
= way that preserves biodiversity, quality of life and the integrity
of the ecosystem for future generations?

We intend to develop a center that will provide and
research to try and make this Region a global model
for wise and sustainable development
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ASCE Professional Code of Ethics

Fundamental Canons

Engineers shall hold paramount ety, and welfare of the public and
shall strive to comply w principles of susts in the
performance of the ¢ 4 &
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Barriers

“ Para. ‘21§ b

Sensntlwty*and

Risk Managem
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Living River Strategy : Napa River Watershed

A success story

Napa River-55 Miles from San Francisco Bay to Calistoga
450 square mile watershed

Population-120,000, 1/2 in City of Napa, 1/4 in 4 small cities
Napa River- a navigable estuary to the City of Napa

27 Major Floods in last 120 years

300+ stake-holders

Ce Senservaney, CDFG, Friends of the Napa River, p + -
RWQCB, Napa County, City of Napa, US Army CoE, USFWS,

™ CALIFORNIA Independent Science Board Meeting

—atl]l BAY-DELTA . . . T
B e ion on Monitoring and Data Assimilation
AUTHORITY Session o onitoring and Data Ass atio




Gainesville Sun: April 8, 2005

Saving an Ecosystem?

The efforts to re glades have
reached ¢ g

The US Army ‘Cotps ot Engineers is
schedule with its restoratlon' 0f the Florida
Evergladee. It |s over budget. It has “missed
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Stakeholder Involvement

Status quo benefi
Uncertainty for

Communicatic
Information ‘ac ontrol
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Integration of Sensor Networks, Cyber-Infrastructure, Management and
Policy

; Conjunctive
Administration
of Water Rights

ldaho DWR
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Trends in Community Science
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Sensors and Sensor Networks

Sensors for Environmental Observatories B ed Dy

NSF Workshop: November 2004 Eet.er Ar.Zbe:cggrl.f . S
University of Washington niversity of California at San

Diego
Objectives: James Bonner

Texas A&M University
David Fries _
University of South Florida
rthur Sanderson

« Map out strategies to ensure sensor
technologies are developed for long-term
autonomous deployment;

 Build a sensor capacity for the
environmental observational networks for
the high priority parameters identified
within research community reports;

o Build amultidisciplinary community of
researchers who will"help_interested
federal agencies develop research plans
that meet these needs; and

 Provide community guidance to help e
shape future NSF program announcements
In this area. ¢
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http://www.wtec.org/seo

HydroView — Hydrological Observatories

Mutually supportivp
el em ents 4 ulti-Disciplinary
— Observati

— Informatics

LMty

aLpport

Jon Duncan

CUASHI, June 2004 e
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Who is CUAHSI?

A consortium of 90
research
universities and 1
affiliate memper |

 Incorporated Juriews::

2001 as a non-profit W

corpgranon N -\

CUAHSI Members

Jon Duncan

CUASHI, June 2004 £ - ST
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Key Focus: fundamental understanding of adaptive dynamic management of human-dominated complex
environmental systems through collaborative modeling and knowledge networks.

Network Coordination/Management

Collaborative Tools and Resources

HypOthetical e.g., Data and Model Repository

SR
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species

Resource conflicts

Lake Tahoe
Algal growth

Neuse
River
= Algal growth,
Urban Al Low O,
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§ Gulf of Mexico/ SRS
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Adaptive bynamic Management: Core ol
EOs

DATABASE AND H MODELING AND
VISUALIZATION SIMULATION

‘Sensor
Network

T If |.I| w har 1 I nen I :"I |
I ) I L I‘ll r' -I A 4 II".'Iljl 'I.'Illl I|I '] L : 1 :.llllllI I

III -I II 1 B 1 1 1 I. 1 ] » ) - Iil |
'L s .II.-' : . Y, . 'I:".' i .
. & Lt : ' L
; 1 II I.I I. | ol
- p . *wﬁ'lEll’
i . !

".'R;'*ﬂl. L r"".I{ri".':l'

CALIFORNIA Independent Smence Board Meetlng
Session on Monitoring and Data Assimilation

—atll BAY-DELTA
AUTHORITY




Jrd NSF-ENG
Cyberinfrastructure Workshop

April 22-23 Drexel University
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http://thor.cae.drexel.edu/~workshop

NSF-ENG working definition of CI:

Cyberinfrastructure is a national resources that:

* provides broad and 1d maintained
repositories for £ Ak
 include ctivi perimentation

and computation.
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NSF-ENG has a three-fold role regarding CI:
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Further Details

Bruce K. Hanﬂlton _f‘

bhamllto@nsf QO\[

T "3"""-.‘:35_1‘ R A :
(703) 202-83207  ~dmgm aeiin T 4% P
CALIFORNIA Independent Science Board Meeting

~=@l BAY-DELTA
AUTHORITY

Session on Monitoring and Data Assimilation


mailto:bhamilto@nsf.gov

petecting Change aue to Natural ana Anthropogenic
Disturbance
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Monitoring and Evaluation

Identlfylng Imkages between
physical processes, habitat |
changes and blologlcal responses .'+

.
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Challenges of ecological restoration monitoring

« Spatially-sparse, short-duration data sets
« Little or no pre-restoration data

» Detectable change from restoration is a small percentage of
diurnal, seasonal, or inter-annual variability

« Effects occur at multiple spatial and temporal scales

* Individual restoration actions may have cumulative
responses that are less predictable

Cumulative

REStTRALIDNH re'srz/(f)rlgzlon Individual physical responses responses
oal . . 7
¢ activity SSS(;‘; Pasri'ggle Thge;irrr:al Physical Biological
“Restore
channel Rsvd/udce -+ -+ -
geometry” o) o)
s Increase
channel slope lenath - -+
and sinuosity” g
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Questions inherent in ISRP recommendations

 When a sub-basin Is identified as
critical, how should restoration activities
be prioritized?

« How can the ecological benefits be
demonstrated at the watershed scale?

« How can the ecological benefit to

various indicator species be quantified =

In the local region of the restoration?
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Hydroperiod Analysis (Wetness of Meadow)

wChanneI Geometry

LAl
-
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Hydroperiod Analysis

Comparison of Water Surface Elevations at Cross Section 16
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Monitoring Framework

Flow

Sediment Inflow
Ocean Conditions
BES

Independent External Variables

Channel Length ] _ _
Channel Section !P:ysmal Forcing Variables

S— - R £
Hydraulic Parameters
Geomorphic Parameters

Sediment
Transport/substrate
Roughness -
Hydroperiod A
Temperature e o e
Emes e Biological Response Varlables —
o - i - ST s
P N s
Riparian Vegetation g Peff@ m ance Assessment
Macroinvertebrates '_f s PhyS|caI anocess% Blologlcal
Resident and Anadromous Observatlons ‘tmkages RS
a o : . =
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Lower Red River Meadow

Took-Pon-iai Restoration Project Phases | - IV Phys l Cal

prer Mass Balance Trends 1997 to 2001 Parameters
Significant Deposition Gradient
N Siight Depostion Sinuosity
. | Stable .
Slight Scour Sediment Balance

S immes /V/ Significant Scour Aggradation/Degradation
Groundwater Level
Channel Dimensions
Bank Erosion

Direction of Flow

Substrate
Hydraulic Parameters
Hydroperiod

Biological Parameters
Parr Snorkeling

d Redd Surveys
Bird Surveys

| HEP Transects

| ?: L, S-F = > —
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pcilclLilauvll lllipact ao a [ulicvuull Ul yCadlo Ul PgUot=IColUlaulvull orniwiiig 1ol
selected parameters with variance calculated from before (B) or during and after
(D&A)

Further details: Steve Clayton

sclayton@uidaho.edu

@ Stream temperature (Study reach, upstream) | Stream temperature (Study reach, downstream)
0O Thermal gain (Study reach) 0O Omega parameter (Study reach)

m D16 (Project reach) @ D50 (Project reach)

® D84 (Project reach) O Percent fines (Project reach)

W Spawning substrate (Project reach) @ Cross section area (Project reach)

O Age 0 chinook (Project reach GPM/ISS) ® Age 0 chinook (Project reach)
@ Rainbow trout (Project reach) @ Mountain whitefish (Project reach)
O Chinook redds (Project reach)

Detectable impact as a percent of
Before restoration mean

20 30

Years of After restoration monitoring

—a— Age 0 chinook densities (Red Strata 5) (B only) —x— Age 0 chinook densities (Red Strata 5-Strata 1) (B only)
—— Chinook redds (Red River aerial counts) (B only) —e— Percent fines (D&A only)

—u— Median particle size (D&A only)
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Typical Before XS pical After XS

Lower Red River Meadow Restoration Project Lower Red River Meadow Restoration Project
Cross-Section 43 Cross-Section 77 - Camas Bend

- — — —

Elevation (ft)
Elevation (ft)

60 80 100 120
Distance from Left Bank (ft) Distance from Left Bank (ft)

—* 'Aug 2000

—— 1997 -+ -1998 —-1999 |

Change in Biological
s . y Parameters

ey i

: . T ) T T o e o Number of Chinook Redds in Lower Red
' ' River Meadow: 1998-2001

BASEFLOW WIDTH/DEPTH

1998 1999 2000 2001

YEAR

Tooa 2001 e L e g ‘DGB (u/s reference) B FG (treatment) O JH (d/s reference) ‘
YEAR g o ! e oy . —
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Findings

must be consretent With performance

monltorlng
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Example 2. Modeling for Prioritizing Management Actions

Desired C vasin Plan)

=
o

0
Conditior

7~ Existing
. Condition

Y (Assessment)

Biological
Goals Met

Habitat rest..

Reconnect
Rental
Water

< -~ = e -
i k" e =
- r . T
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Assessment/Planning

« Current conditions
(Assessment)

- Limiting/threatening * -
factors (Assessment)

e Historic/desired conditions ___—
(Assessment) -

e aoAlel YOG h_.ﬂ“ 2 A3
P e .J-."'_ Tt W Sai _r_ : 'ﬂi'\.;? ’
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Integrated Modeling Approach

Existing GIS/Database

Fish Population: Status and Trends
Habitat Assessment: Status and Trends
(coarse scale)

System Hydraulic Refined Habitat Fish
Scale Model GIS Quality Population
/ Model

Sediment Database Projects
MIKE-11
1-d Transport
EDT
Temperature
Pseudo Curvi-
2-d Linear Criteria USFS

FHR

Morphological Currents

Evolution

DSS - Impact
Site Selection Adaptive Management Performance Evaluation
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Impact Objectives
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Map Display Environmental Qu

EQL =1, () * wt,
EQL =1, (¥) *wt

Data synthesis and mining
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Hydrology _
Water Quality
Habitat

Fish Population
Social

Cost
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Discussion Points

tting national and
integration of

F networks,
Ifiven models,

sgrat “|t_h. ma_nagement and policy
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